THE INFLUENCE OF THE HYDRIC STRESS ON THE CAPACITY OF GROWTH AND DEVELOPMENT ON THE SUNFLOWER by Urechean, Viorica et al.
 315 
Bulletin UASVM, Agriculture 65(1)/2008 
pISSN 1843-5246; eISSN 1843-5386 
 
 
THE INFLUENCE OF THE HYDRIC STRESS ON THE CAPACITY OF 
GROWTH AND DEVELOPMENT ON THE SUNFLOWER 
 
Urechean Viorica, Dorina Bonea, Emilia Constantinescu 
 
SCDA Şimnic, street. Bălceşti, no.54, Şimnicul de Jos, Craiova 
e-mail. vioricaurechean@yahoo.com 
 
Key words: sunflower, hydric stress, germination, flowering. 
 
Abstract: The purpose of the present work was to highlight the effect of the climatic conditions of the 
year 2007, which is characterized through an extreme drought, on a set of 10 hybrids of sunflower found in the 
tests at SCDA Şimnic. The knowledge of this aspect has great importance in the zoning of the sunflower hybrids. 
It was detected that in such conditions the seeds of sunflower can remain in the latent state (an enough long 
period) until they find the optimal conditions of germination.  
Also, the complex metabolic and physiological whole of the plant modified, the phonological phase of 




Although the sunflower consumes big quantities of water, it is resistant to the drought 
because of its very strongly developed radicular system, of the hairiness of the plants and 
especially because the plant can endure temporary dehydration of the tissues.  
But a long period of drought can determine important modifications in the growth and 
the development of the plants (Vrânceanu, 2000).  
For obtaining high productions of sunflower it is necessary to culture genotypes which 
use the natural resources better and the establishment of the hybrids’ structure must be made 
taking into account their comportment towards the limitative factors of the production 
capacity, especially in terms of the climatic conditions. 
 
MATERIAL AND METHODS 
 
The studied biological material was represented by 10 hybrids of sunflower found in 
tests under different codifications.  
The experiment took place on the experimental field from SCDA Şimnic, on a reddish 
preluvosoil medium supplied with NPK and with a pH= 5,8. The climatic conditions of the 
year when the experiment took place (2007) were of extreme drought.  
The purpose of the present work was to follow the influence of this type of drought on 
the growing and development of the sunflower plants.   
For this reason, we made observations and notations on the main phenological phases 
of the sunflower’s development. 
 
RESULTS AND DISCUSIONS 
 
In the conditions of the year 2007, when entire fields of sunflower achieved productions 
of only 200-300 kg/hectare and others being totally compromised before fructifying, the 
plants had to fight for their survival.  
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In such a situation, the notation of the certain phenotypical aspects or of the data which 
designate the beginning of a phonological phase or the end of another is very important  in 
studying every genotype’s reaction to the environmental factors and its adaptation to a certain 
geographical area.  
Although they were tested because they obtained satisfyingly good productions, the 
hybrids submitted to this study can be considered well worked genotypes concerning the 
ameliorator. 
The germination and the emergence of the seeds are influenced by the temperature of the 
soil, but also by rainfalls. If the temperature of the air from the emergence period was in the 
optimal interval for assuring the germination (April registered a monthly average of 12,8 0 C- 
with 1,4 0C more than the multiannual average), then the humidity of the soil was what  
negatively influenced the germination and the emergence.  
The planting was made in the conditions in which the water store from the soil from the 
cold period of the year (until the 31st  March of 2007) registered a deficit of 95,3 litre /square 
meter, and all the April month registered no rainfalls. In such conditions only 5-12 % from the 
seeds germinated and arose at approximately a month after the planting (table 1).  
 
Table 1 
The number of arisen plants/ the repetition and the number of arisen plants/hectare for 10 sunflower hybrids 









a b c d 
X 
% 
a b c d 
X 
% 
No. plants/ ha. 
(28.05.07) 
1 L 527 005 3 6 12 21 10 100 95 96 98 97 38 800 
2 S 861 810 4 6 7 14 8 93 100 97 93 96 38 400 
3 S 758 001 8 20 6 6 10 100 100 100 100 100 40 000 
4 E 627 001 6 2 21 0 7 58 100 89 100 87 34 800 
5 L 625 202 9 5 5 1 5 100 100 100 96 99 39 600 
6 L 625 227 6 3 8 12 7 100 100 100 70 92 36 800 
7 S 461 101 P 9 16 7 15 12 100 100 95 100 99 39 600 
8 S 461 124 P  2 9 15 4 7 100 97 99 100 99 39 600 
9 F 627 005 13 2 25 4 11 78 100 92 97 92 36 800 
10 S 863 350 13 1 3 7 6 86 100 94 98 94 37 600 
 
A little percentage of seeds (1-2%) germinated, but because of insufficient humidity 
for reaching to the above-ground of the soil, the germ axis died. The rest of the germinable 
seeds remained in the latent state, in the dry soil and they germinated and arose (the 28th May 
of 2007) after the abundant rainfalls from the second and the third decade of May. Thus, the 
final emergence percentage was between 87% (E 627 001) and 100% (S 758 001), the 
majority being over 90%.  
It is worthy of note that the S 738 001 hybrid had a good percentage of emergence in 
the first phase too (10%), which means a good quality of the seed and an outstanding germinal 
power. The differences between the repetitions in what concerns the number of arisen plants 
can be explained only by the unevenness of the way the content of water from the superficial 
layer was distributed. 
The density of the plants/hectare at the arisen was between 34800 and 40000.  
In these conditions the study on the 10 hybrids of sunflower could be carried on 
The period of the reproductive system initiation begins very early, generally after 18-
20 days after the arisen. In our notations, the date of the apparition of the floral button 
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corresponds to the floral phase in which the diameter of the receptacle is of 1,5 – 2,5 
centimeters (table 2).  
 
Table 2 
The date of the apparition of the floral button and the duration of the flowering for 10 sunflower hybrids cultured 





















1 L 527 005 3.07 21.07 23.07 28.07 7 
2 S 861 810 4.07 19.07 22.07 25.07 6 
3 S 758 001 3.07 19.07 21.07 24.07 5 
4 E 627 001 5.07 21.07 22.07 25.07 4 
5 L 625 202 3.07 21.07 23.07 27.07 6 
6 L 625 227 4.07 20.07 21.07 23.07 3 
7 S 461 101 P 3.07 18.07 20.07 23.07 5 
8 S 461 124 P  1.07 15.07 17.07 21.07 6 
9 F 627 005 2.07 19.07 21.07 24.07 5 
10 S 863 350 3.07 22.07 24.07 28.07 6 
 
For the tested hybrids, this floral phase, takes place between the 34th (S 461 124 P) 
and the 38th day (E 627 001) after the emergence. 
In our zone of culture (SCDA Şimnic - Craiova), being a long day, only the high 
temperature was what prolonged a little the floral phases by slowing the metabolic processes.  
We did not register morpho-anatomical anomalies and neither irregularities in the 
development of the receptacle at the genotype level, which proves that the hydric deficit has 
less influence on the floral initiation. 
The flowering or the anthesys is preceded by the flower head’s leaf involucre opening, 
after which the first row of ligulate flowers appears, and several days later the flowering of the 
tubulous flowers begins.  
It is considered that the flowering  begins after approximately 65 days after the 
emergence, when the sum of the active temperatures reaches almost 1300 0C. In our case 
(table 2, table 3), the hybrids of sunflower bloomed earlier, at 55 days after the emergence (S 
863 350) and even at 48 days (S 461 124 P). 
The majority of the other hybrids begins to bloom after 50 days from the emergence, 
which demonstrates that the high temperatures from this period contributed to the 
accumulation of the 1300 degrees C in a shorter time.  
If in the specialty literature it is affirmed that  the flower head blooms in 6-11 days,  in 
our hybrids’ case the duration of flowering does not surpass 7 days (L 527 005).  
The sultry temperatures and the lack of water determined an acceleration of the 
flowering, the period of flowering (L 625 227) reaching even to 3 days. If the relation 
between the duration of the flowering and the size of the flower head is respected in the case  
of the L 527 005 genotype,  the same thing does not happen with  the L 625 227 genotype, 
which ,per contra (table 2, table 4), has the shortest period of flowering (3 days) and  the 








The date and the duration of the different fenophases for sunflower hybrids cultured in the southern area of 































No. days from 




1 L 527 005 3.07 36 21.07 54 4.08 14 
2 S 861 810 4.07 37 19.07 52 8.08 20 
3 S 758 001 3.07 36 19.07 52 9.08 21 
4 E 627 001 5.07 38 21.07 54 7.08 17 
5 L 625 202 3.07 36 21.07 54 10.08 20 
6 L 625 227 4.07 37 20.07 53 10.08 21 
7 S 461 101 P 3.07 36 18.07 51 8.08 21 
8 S 461 124 P  1.07 34 15.07 48 3.08 19 
9 F 627 005 2.07 35 19.07 52 7.08 19 
10 S 863 350 3.07 36 22.07 55 9.08 18 
      
This proves that there is a genotypic feature of the sunflower in expressing certain 
phonotypical characters and in the reaction towards the environment factors. 
The physiological maturity was determined after the classical method, when the back 
side of the flower head has a brown yellow color (table 3, table 4), respectively at 21 days 
after the beginning of the flowering (S 758 001, L 625 227, S 461 101P) and even after 14 
days (L 527 005).  
Table 4 
The fenotipical aspects of the sunflower plant in the physiological maturity                                                                      
No. GENOTYP COD The date 
-physiological 
maturity. 
The height (cm) The head diameter 
(cm) 
1 L 527 005 4.08 102 20 
2 S 861 810 8.08 101 19 
3 S 758 001 9.08 97 16 
4 E 627 001 7.08 105 19 
5 L 625 202 10.08 104 19 
6 L 625 227 10.08 115 20 
7 S 461 101 P 8.08 97 17 
8 S 461 124 P 3.08 90 15 
9 F 627 005 7.08 120 18 
10 S 863 350 9.08 99 19 
 
The differences between the data from the specialty literature and the data from the 
field are pretty big, therefore we can say the reaction of the genotypes does not explain this 
phenomen on entirely.  
 Instead we can say that the whole enzyme, metabolic and physiological complex of 
the plants was modified in the conditions of hydric and temperature stress, shortening the 







1. In conditions of accentuated hydric stress, the seeds of sunflower have the capacity to 
remain in the latent state, even in the soil, an enough long period, until the optimal 
conditions of germination and flowering are assured. 
2. The floral initiation and the apparition of the floral button were not affected by all means 
by the hydric deficit, but rather by the photoperiod (the long day) and by the high 
temperature, which slowed down the metabolic processes prolonging the period from the 
emergence (arisen) to the apparition of the floral button. 
3. The hydric deficit from the soil and atmosphere influenced the flowering, shortening by 
10-15 days the period of emergence- beginning of the flowering. 
4. In the conditions of accentuated hydric stress, the whole metabolic and physiological 
complex of the plant of sunflower is modified, shortening the phonological phases and 
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